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Ycnh S E^o±T'#l^$ ft. 6 J: -5 tcfMSftT v > h . 

it*JSiie«o^g,. 

#a*$iRBETTi«ltr*, Ifc&IlKttOigX. 

[ft** 5 ] m^\*? ityVifi. WOtfV > yf)^-, 

X. 

[fi#JB6 ] mi>^ i/y? r c?rmizt%-&Zi\tc y -f 
[ t££JS 7 J mi y -T-ttf. tm# <J > v ?k •:/ K 

[ m$m 9 ] fir igft&afr £ & m 1 ft&t=g8 

Vff SrKCX^. & lt$qi 9 KttOgX. 

[ n$qf 1 1 3 ?9fJ!g}¥?RS- ffilfrf £ « 3 tt^gfg £ jg 
<c«* &M:&S 1 0 Etto&X. 

[Ift&gl 2 3 ir isy?*,*? 

^(ris^T^y isyfji? Ymm&mttt&x-h 
->x. 

XWCcWtiift&^f-vri:. fcXifcSffi. 

i£tt«9}fttS#\ fiieM7}<(c:Sffi2: JD^. Site J: 9£tfc 
[ 81$$ 1 4 3 fiEffiEtf ft 6 0 P s i 5fcjpST-& £ . 
HI** 1 5 3 fi3£tf*il£flj(cu . SEtft lOpsi 

i 1 6 3 fijfSB±^x nwi-r & mmx- 
h->x. 

WIEWBffiOifi»fe:fil[Xf*TffiS:*L, Jb^lZtfi^a 



wjfc^^y-ioyir-AijRft^ttajpfc. 

wEx^y-tt. WEWXfflkWEy^-^TBB 

mZiXX nfrv »E«fc:iHB5fi4SSX. 

[fi*JHl71 ffi^$-^y>-y^-ti,^*^^^- 

ffi«*x*j itf»*0)iJ«5r< t t-a^nrE'-Ky 

i5ie>^s/> ^Tas-fflv->Ti9ie--ity v>^\- y k<o 
^. 

[0 00 13 

^-^-Ky^y^tcraL. sc. d?ys/v^t V K± 

^sC0X7 y -iOtt^i: ^y >-y^y\°. y H«ift»tR-f 
4. ' ' 
[00023 

Cfi!*eoaffi3 *X-t))\>*tj-jj}\,i£yi,-yr (CM 
P) {S. taVKMz^-mc^h.hTu^ 

xx-hh. nMwcMPigxtti. nii&nr^ 

-) a>\ a«<o9f^Sr»»j-ri)^i6ic^yvy^.yH 
tkttc. /Kyj/^rn-txtt. sKy^y^^H* 
***«»nflfl*.if y isyWr H*Bi(c4«w* . *y 

? t LT^^ilSWlSHST'^y v-x^-y HaffiSrffl 
hZtlzk*) r 3 yf ^ 3 -y/j ^y>>^' 

^° y H 2r n > t < > 3 -y^-f 4 C b izj: *) . y ?- v 
[00033 

iXNtom&Lx oti-mm cMPT-igsti.-o 

mgti£T/zi>T<>>a-y7c?>'jm.<t>lZ# 

y y H*iB±fcffiiMMt#»t-r* z t x-h 
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^ s, 3 ->y? a *s J: tissue J raKfft 
fcFSSMWta^iftft (tztzl. ZtihtzWfcliZtitc 

££itft (fcrtfU zi\.t»tzli18MZiv&W * 

$)<> 'J <, 

[0004] CM P <DSl]<7)f3]!Bl±. ZyV —tf&ffi%i% 
tmttX'$>Z>ZtX'h&. CMPWfAU. $tft2 0 
OiO'J ■? hA-Srfi*.**? y-5rf£EBirft::kA i J.> 

-at. C M P a"* fvMi . — «W>S«* *) 1 / 6 #n 

T, atftt-X? 'J SEitftfyS'^ 
vt-y K0>*IH±S:ii5£U W-J^TffilgU— t-an^ 
atftTOHtrt*** . CMP«afctfcl?y y>/7DtXC 
fcttft X 7 'J -iHK* Sr^-T W&btlK *f ')T$>^ 
■5 . 

[0005] 

[fSHSrfiS^S^^ia] -Oi7)®«(Ct50T, * 

[0006] xmrnmrnmiz. arwrnrnz^tsz t 

#T*ft. ffiftrfcmi. a*T*-»TtJ:<. MBETT 

y^N° y K^^Mcfaa^TSttlT^Tt #y 
l/Vfrtv V<F>hhm&cr>±.X'W&Ziib £ 'SCflWtS 

Xi>£<. Or— Hi. #'J~>yf^-y VeMmizMz. 

a& 5 p s i jmn&iix&m-b z t ifix-% * . s 1 

HSIHflflL «R8K*. fccfctmffijl^ia^&ftfl*^ 

<, »3flWMff»3WPW»«R*flWft^*»J:^. 
[0007] Jjq*>JIWrCli. *^ B flf±. *r\1))\>*i3- 
tf/l-tfy > > ^VXf^KBvVt^y > > ^/A- y HW* 

'J *'f,SS»IS-ftl»^ l Jy>7A , 'V Kfctt IT 
[ 0 0 0 S 3 *%.WcomMmii . OT*>1*ft3r*tr£ k 



OjfaiSJi. ft6 0 p s i (fflitf. 15 1 0 p s i * 
ft) <9^«r*M<tdni;l*w fcfcJ: V&J&tlZtW? 

[0009] jj(w!B*-ctt. waraub^x? 

y-SIBBI-ftSBCBW-ft. WSWWHfi 

tfcaatftTflsstfru hh&.m&m?& x )'r- J )' 

k . iwSHSixfcBWva^ 'J -SMI T . 
HESC* 7 'J -<A 'J ¥-'<a:^1-|)MaiP k SrWi" 
ft, ^7U-ti. WefflikUT-t'WTBifc^SrBWl 
■frft Z. k C X ») , 'J f— i o T SHSii-C v^v >K 

[ooio] mcommx'ii. *%mt. m^^o~>y 

9'th7-^^>i^ij-t>vr>')uy^>7^Mzii\ l yz 

^rffi-cii. ass*/) 4 . «SBf«x7'j-. sifeftitfc 

H^flttftSit. 4fc. 5»*X9y-tt, a^^/^T 
[ooii] *SHHii. #y isyfiy H 
S. 5»»x9y-<^-*«S:>tfy^ 

>-/A*.y Htcflt*&LT . »^<o^y s^v^is itfTfflfl: 

SreSfH-TS-^t-. ttffl$ii*X5y-*)*Sr*/N»K 

[0012] ffco^fc itfjpJjSli. HlifcflfflFBWfo 
[00 13] 

-*/l-#'J x>/gil0ll 4fe±IMM-ft 3OC0WS- 
Xf-y 3 VI 4k, S^ifijiXr-^ayl 6k. 4 
o^ttiLTEfenrtg^-v 'J T^ y H 2 0 OSffarS 
ftf-SEBE^II&ir*/!'— fe/H 8 H«W»Ky 
i^^^jaUi. *ffl#HFSS5 . 7 3 8, 57 4-f-Ciea 

[0014] 1])V~ \lA 1 8«. 'J T's-y H 2 Offl 
wrafti'-V 71-46 W -y h 4 4 * 

fr5$»7U- h 4 2 $r*-T-l> : 'J T's y )>' 2 0 
14, L T Hlls L . X n -y h 4 4 rtTBIft tjKllrf 
ft. ii'Uo^-v-yr^"/ H2 0I4. ^F5-tl> : &-^4 

a/t—fcrt' 1 80«Kitt«fla5 0O««fcBtHTV^ 

ft. Sg^tCti, »R*qRaxf— 3 >• 1 6*»4>#-v 
y T^t H 2 O^WSSiift. iOl*. *W:)H8 
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At— >' 1 4 SrffilTffliiU ft&t::Si£*«8i*X 
r— > jyl 6'\Mi\ 

[0015] frfflOxr-S' a > l 4*i, #y >y?n 
-/ Y 5 4 1)*®feZiXtz\sMTyT> 5 2 £#tr, 0fl§X 
f-yjyMli, fiEST. X\}>y7$m.\ 0<7)t- 
7/1 h >y 7' 5 7 1£ ISfi $ ixfc A* y H 3 > r* 4 > g 5 6 

#'\- y H 3 > T * 3 5 6ti s 3 -f > 3 

)'30i . T-^32i;. 3>'7-"^>' 3 ^>^$ 

■y K3 0*&S&* > >-fl>'<.-X3 4r£-L% 

a > 1 4 li» 3yf^3t\7K30r[J >x-$- 
S # •/ r 3 6 i £tr. 
[0016] 02 2r#8af & t , if'Jy/'^vy H 5 4 
l J7^•y H 2 0±C8»3*lfcS«i5 - (.fcflMST/ 

-v y -y k 2 o <m % i nm Ui» & t# y > > y 

*'JTN7 K20ti, X>)i>>?J*»/ h*5 4<7)^D(C{]i 
A -vT 3 6 fjtlRSSftfc 1) ^8S*fc:«aWii 

^tm-t-h'Zbtf?** ^-r 'JT^ y K2 0t5<tl>'3y 
f^3tvK3 0<i, -?-il-e'ft.^Ep2 8fcJ:t>'3 8 
T^-r i o ( W*tf. 9Ett£SflUt i: T'7Fl-{4fi«0 
OX*) .jJfys^TVC-y K54 £;|i^Tji^^&l;:}§3l$^^• 
[00 17] #W®^T— ^3> 1 4JJu A^Att6 2 
(CtOf— X^h-yT5 7(Zt&S*iX*:. ttJ&fSX? 

y-aaj/a»r-i»r-t>-^y 6 o t*tr. t-at 

-ty^'JbOJi. 2o<?)±p^BM. -r=5:^*>. y^H 
0R6*ifclHRtfS. 9I0»4>/tfcjKyy^y<v Htf' 

WS-^-t, T-^r-byyy 6 0ii, tfy^y^y-Cy 

AT-tVT'y 60«. ^Stt6 2C)jl'3a:iSlHlL , # 
'J v> ^'N'-y H 5 4 «aH±£8itTJr»Tfft3|-t& 

7' y 6 0 £ * -V 'J T^s y K2 OfcJ: 3 >f -f > 
3 ^ -y H 3 Ocnmt t HW S-frt . M£f9ffi3§£ 0$ 

•y K4"C^)±^^tbL^(- >%^. ?-A7t>r>J 6 

0 im^Mzft ± tfc«B* So; i: ^'T'^ !» . 

[ 0 0 1 S ] 02 . 3 . *J:tX4 J: ') C. x 7 y 



»VT 7f >-4"Cvf+jfii T'S^tl. ifffl*V vm> > y ^ 6 4 
£*tr. ^^>V/6 4(i, SJ$itt6 2{:J:»)^$ 
fLT & 0 , ^ 'J > >* ^/n* y H 5 4 (Cffi-f I, y\>> Vs 

mizmn^n-ytzw^^t^. -try v v?n-, y 5 4 

t^ify^6 4bW&>£mt+<r XA*6 6 $a^"t 
S« a?fjS(*:c7)Xhy-A$-Kt:ji 

x? y -W)W&b Lxmtth. 

[ 0 0 1 9 ] *y H*a»-t4fcttjc. a# 

iif*:iOX7*U-//T-2,r-b>7'y 6 0*^.-Ky 

S/X^-7 2A { r-^ >v^6 6c7)rt(Hcffig§ix, 
<7)8t??gE*WX7'l. — ^7 6 y ir-y^i.-y K 5 4f) 
±ffi(C|B]{tTl*St-ri.„ 4ffltf9yXrt.#0*$ft-O">.?, 
*\ T-tyry 6 0O>SXM±. ZilZ. y&Kxt&z 
<Xi>£^« T-tyyoi,i. 4-6ffl<7)yX;l.5-^X' 
Ul>, #>X/L-7 2*>^<?5.Xh y-A7 6(i s S&fc 

i^TSftiMr y-. 0 . ie^l^x 

ix^S^^r if ) S: y >- ^ \' y h" 5 4 *> ^> . tfCsjf y 
> >- ^Vn- -y h 5 4 <7)« 4 ^(iTL* 1 *>m is J: -ti: 
s« zoi: optima . ffl8&>tz#xnxyi< : yy>-iv\i 

5 4 SriiKiCPS-ri, . 8t#SMfcli, tt^f K8 0 lei 
->TyX^t«*ft.S*l*. «i^FS8 0(i, A»7y>-r 

6 4Sriil>jlS5i; tT^Sil-C^S**. ft/A6 6 

[0020] /X;t-7 2li, 8»e![*«-»flii-6tt^«r 

=&yX/Hi. XTUX (airless) yX;lT$>oTi,«k 
v\ ^<0/X^t'(i. %f»attc«(. ^60 ps i*jJL 
f«li(«!j 1 0-6 0 p s i OJKETT'h'S** y 7 < X 
*^ffLtb^itS. yXyUi. xTT^hyXyPT**) 

^ttio. woyx;i,-T'«, (0g^.{f. ^ 

6 0 p s i <D) EfiTT'J^&jr y 7 -f Xj&»^>ff LSi$ 
ix. f*£iifc86*iS#. JE^^^t'cDEEM^'xtJ: 0 
5gt^L§iiT»it$ix^. E^mii, ^l^f 1 Op 
s i iT'OEiJ. 4 lift 5 p s i ^-C'^E^lCjpff-t 

s-rt^'x-^i),, zcofztb. ffltmimo. 2*^1. 

0 y/^<7)iEH^ u- h TiSSt*-f I. d b tfZ'Z h . 

y Xyi- 7 2 1± . .-k y 7 •/ fbf^ y -f> ( p v d f ). 
m.-fz>zbtfx'%h. #yx;ni, kynar 

[0 02 1 ] 7Hr>Xy{i» TSP 'Jf- t>7 8 t^T 

fcy. ^iHiA->i,'>-^6 4^4>T^ri6i(c3iaiL, *y 

y ^a- .y H 5 4 fc»HW4 «fc ') (CT^fl. £ b A>'T*# 
6. A»>>'>^64i: y-f- T-7Sili— ftT'^^Tt 
i<. $>So(iyT— +78^ (Mllf. m%miz± 
*). fo&WihtiMitffrhlzkV) /^y//6 4 

'^mm? izb *>'T'^ s , t&3 y f 7 s y ^ >- 
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yn-, FWIjB!t4t. Wt. Ay >J-b 

54CIUpsi iOE^Tlgttf- S i t 4 . 0 f 

— f-7 SfcilP^S-'y^G^ii. .-Kli 7 

4 F (PPS) . -■K!JE37"/^tx-f-^>- (PTFE) . 

delrin (mil) mmmshft&xmimn&fmmfrt* 
®f8.thz.btfZ'$z>. 

[00 2 23 T-Arty^U 6 0(2. QSIE&T?*' 
jiX-^ifclifflSWr 0 tJ: 9±Tt 

BH"4 ) X o -?T t >4 < 7-AT-t > 7\) 6 0 (2-1? 
D i^^y F5 4 4 J: -)CmLT, It^co 
x h «J -2, 7 6 £ L , S£4 LfcHE**m ( J2\ 
Hf!gX7'J-. ffiJWMt. IfcKSrfc*) tf^Jyy 
1 0?)Hra±^«fc^T'^'vffemt4.r fc £ 

fgtbZ itt >J > .y y 5 4 ±t«ft L , StOTfi* 
4t3tf4«n»l*jWb4. *h*L£«2. tf'j^>y 

-tyyj 6 0A ! ±#L, lfli;i&6fc«E*fc8BHim&/<« 
>•/ F^Hltei: b i> lz# V i,y?n v f 5 4 *»&»C\JrC 
ftPH-ftikaWtiCiSr*. *. SSfc 

fc <fc 0 , 7 'J - fc J: -5 T S tefirn <fc 0 

(C$:4. . ■ 

[0023] r-AT-t>y>J6 0li. BflgX7ll-*r 

J isy?'** F 5 4MHt£*-tt4,I fc (c tffifflSit 
S.^7'J -Mftf SS S 2 U . -o&Jttf!).* 7 ') 

□84 srsfex^ y-mcoA? v-mkmN^tthz. 

fc #T"£ 4 „ 05 (c^-t J: a- 7 \t tfffift ztit: 
f£. r-ty/'j 6 oi2, Uf- ^7S*^'Jv>^a--v 
V5 4 tz&m-h X 0 £T»S-£S>ii4 . &fc. BfgX 
7 V-m&VS&S 2frt>A? V-t&itin 84 

*jILTfft&£ft. -eitt-fcO. i3ngX7'J-l2. 'Jt- 
-+7 SfcilP^j^^b 4lZ£r>Zfflliltbt>ixZ> 
>J-f-A8 6T'^tt4, V-f-JWeM&Xy 

»tfft.4„ ^1Fil?)i%iZTij , :«7-i>7-t>7''J6 
0(2, X^'J-^aiiiSSSr^U^y/A- v F54_L£ 
«t. ifc. r-b>7''.j.M' , ?v>^64«i. Bfe^7U 
i^/ISgl OcWfflfc^f* LT^iBSraofe 

4. 

[ 0 0 2 4 ] H6 fc , 7-i»7t>'/'J 6 0 

zft^ZmtZil&Ji&l 0 011 T-fcV7*'J6 0j&T r 



B L Xtf 'J > -y K 5 4 fc ^St1" St § eofijfjgf^ 
*»&4&45 02) . 3f^X7'J-«i. 7.7 

'J — jUai^ffS 8 2 ^ L X m (>ix . 'y «;> ^ 6 4 Oft 

«-rs (xf vn 04) , .ifu^'^i. «^.HnKn 

7 U m5E^-ffl<7)BfOA'7 ^-^C^-tS7>7 'J 

S. Pll^if. ^7'J-»S[tbn8 4^^LT 

t!l5 0K2 0 0ml / tfOJEBO&tT'T -< 7.^> x 
•f h Z. b h . ^*Ft^St L Jt^-4»JB^ 7 0 
-*\ 'Jf- f7SO«^ftffltC J: -5 T^f-y H54tC«l 

7.7 li-ttfflS:** < <£T$-fr4 £ t 4 . 
[00253 flf«#S7 Lfcft. 7-A7t > 7'J 6 0 

4 UT7710 6) . gfc^^+ti. 7-i7-ky^ 
U 6 0*qpfSTPI$-li-^itTdC'J Kfcigfifrf 
4 (Xf'v71 08) . act, a^f* K 

*) AVX/l Srtf-LTff tai$ix. Ai)y'y^6'4tf)fl 
ffllcOjK'Jyy^.y H 5 4±'\ffi?t^fttf)X7V-# i "|6| 

(t^il4 ixf'yTl 10) . ft»af«l, ftO. 5^' 
a>/^<7)V-FT'"«StT'l'4o 7-i,7ty7'iJ 6 0 

h H 3 2 (2 J; 0 3 >-r 4 > h -> ^$n^E«{t 
HOW 4 tfVi/y ?n y K 5 4 CDSP^Sr^lttfT LT*¥t 
flHILTtl^. fA*c0p«T-(2. T-AT-fey7"'J6 0 
it. XV i/>?>^/ F 5 4cr)±*Oll^M^K^7tr>T 
iSHl-M^tfr'T^. Ccoia^M^'. ayf<y3 
^T- A 3 2 J: I/'v y F 3 0 {c X ~> Tff ? I § il4 M« 
ta^L^r^ii^. 7"D-l:7x3>-hD-7^\ 7-fey7* 
'J 6 0. ^f+'J7^7K2 0. fcil/n'-y K3yf-( is 

mmimm-t^miiseomiz^y f *a«wcafe#-t4fc» 
c^^ia. ffii^tf . i offlouzhtz^zmfrZix 
4. ae*fRfe&%67-r4t» T-AT^yroeon. 

0^4 U ^ V?* y F 5 4 V ^•7 6 4 cOfl 
HwH**j8'C'*Tll6*-r4 i t 4 J: 5 C#y £/- 
y^-C-y F3&»6»^±Jf <bit4 (Xf'v7112), i 
£>J: '3 ^gif*fc J: *• i * ~, F A» t> mtt 4 C t (2 , 
S ISOigf Igw ft (cy < -y F t SSSBjflt^irif ^ttJBtflSHc 
-f4^46{cMST'S>4. 

[0026] H7(2. X7 U-MtU/ 'J y^7-A7t 

y/ 'J ^S'J^Sfeff^*^ L T 0 . zhit-mz.? 'J 
-JitU^Sr^^'V->4 . Hi 7. 7 'J -5**^8 2 ' 
12. mi7 7 'J-fi)i^Sr-oUJLh07.7'J-SIUnS 
4' £ftlXtf*J~>yy^y K5 4^aj-t4. 
7 «J-Sia*B9 0J2. m2Xy >)-f8.ft£-^>y±<7) 
X 7 'J -m.tH □ 9 2 5:^ L T X 'J > > 7t * y F 5 4 'vi* 
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aj-fl>. SlfcJ:t«2X7'J-^li, 'Jr— *"78 
Ck 9#j£3iifcyif-AW^-oWftaS*i4. Cii 

[0027] flktf. ? >'^-r>'IW^WaM-* CM 

ti 3 d >f y>vis y * . i fcii 7 ^ s -t/CTt >x t j: 

ISIfc:* t . £ft4jR^£gB*#ftS-£4 "Tig 

(4****. fl£o"r>»liJj:t^l2^5y— «*t4. ? 

[0028] 'Jf-t78 WTdMBtiffiHft IX i J: 

lx *> <t v v 7-A7t > 7" y 6 o am* LTrfr y ^ > 

W b* 5 4 b&l&th t . y f— +7 8<7)mmHTW 
li.XV->> y> * -y H £ fflffifb LX r ^ U - ^ > ^ "f 
4. fiHX. T-i.T-ty7"y6 0$-ffl^T^y^>/ 

[0029] at, m*comm. mm. 

l*J*^£W::&£ft*:iOX"J>9. *|gsj(± s *g]M* 



[0i ] ^s*/M*-*/i«-Ky>'y/^f>2»ww» 

[02] 01OCMPi-XrA<o$iB&¥DB0X'&9. * 
y-Utfe7-^T-fc> yy s-jjvt. 

[03] 02^aflP/^7y-iSffiT-AT-b>-7'yeD 

3 - 3 tte» o ^mmmx'h h . 

[04 ] I2^)iil/X7 y-#i?67-A7-fc> yyo 

4- 4 Ktzffi -> tzmmmx-h h , 
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1 Title c{ I dvcbi 



CLEANING AND SLURRY DISTRIBUTION SYSTEM ASSEMBLY FOR USE IN 
CHFMfC AI MECHANICAL POLISHING APPAR ATUS 



comprising: 

a housing positionable over a polishing pad; and 

at least one nozzle covered by the housing to spray a cleaning fluid against the 
polishing pad. 

2. The apparatus of claim 1 , wherein the cleaning fluid is deionized 

water. 

3. The apparatus of claim 1 , wherein the housing is configured to be 
raised and lowered over a region of the polishing pad. 

4. The apparatus of claim I , wherein the at least one nozzle is adapted to 
spray the cleaning fluid under hydraulic pressure. 

5. The apparatus of claim 1 , wherein the housing extends toward the 
center of the polishing pad. 

6. The apparatus of claim 1 , further comprising a retainer joined to a 
lower surface of the housing. 

7. The apparatus of claim 6, wherein the retainer contacts a surface of the 
polishing pad. 

8. The apparatus of claim 7, wherein the retainer contacts the polishing 
pad surface at a pressure less than about 5 psi. 

9. The apparatus of claim 1 , further including a first feed line to supply 
the cleaning fluid to the assembly. 

1 0. The apparatus of claim 9, wherein the assembly further including a 
second feed line to supply an aqueous solution of deionized water and an agent 



2 Claims 



1. 



An apparatus for use in a chemical mechanical polishing system, 
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selected from the group consisting of a corrosion inhibitor, an oxidize, a cleaner, a 
pH adjustor, a dilution fluid, and a surface wetting agent. 

1 1 . The apparatus of claim 1 0, wherein the assembly further includes a 
third feed line to supply an abrasive solution. 

12. A method of cleaning the surface of a polishing pad in a chemicaJ 
mechanical polishing system, comprising: 

directing a cleaning fluid from a cleaning assembly against a polishing pad 
thai has residual contaminants; 

substantially containing the cleaning fluid within a housing of the cleaning 
assembly. 

13. The method of claim 12, wherein the cleaning fluid is deionized water 
and droplets of the cleaning fluid are produced by subjecting the deionized water to a 
hydraulic pressure. 

14. The method of claim 1 3, wherein the hydraulic pressure is less than 
about 60 psi. 

1 5. The method of claim 1 4, wherein the deionized water droplets are 
further subjected lo an air pressure less than about 10 psi. 

1 6. An apparatus for distributing slurry onto a polishing surface, 
comprising: 

a retainer having a lower surface in close proximity to the polishing surface 
and enclosing a region; and 

an outlet to distribute slurry to the enclosed region to form a reservoir of slurry 
in the enclosed region, wherein the slurry is distributed to a region not enclosed by 
the retainer by traveling between the polishing surface and the lower surface of the 
retainer. 
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17. A method of preparing the surface of a polishing pad in a chemical 
mechanical polishing system for polishing a substrate, comprising: 

impinging a cleaning fluid against the polishing pad having at least one of 
residual polishing slurry, contaminants and fluid; 

substantially containing the cleaning fluid, residual polishing slurry, 
contaminants and fluid by means of a housing; 

lifting the housing to expel ai least a portion of the residual polishing slurry, 
contaminants and fluid from the polishing pad; 

applying a polishing slurry to the polishing pad* and 

spreading the polishing slurry over the polishing pad with a lower surface of 
the housing. 

3 Deiai led Desci ipticn cf Invention 
gackground 

The invention relates chemical mechanical polishing of substrates, and more 
particularly to dispensing slurry onto a polishing pad and cleaning the polishing pad. 

Chemical mechanical polishing (CMP) is a process by which a substrate 
surface is planarized to a uniform level. In a conventional CMP apparatus, substrate 
is mounted on a rotatable carrier head and pressed against a rotating polishing pad. 
An abrasive chemical solution (slurry) is applied onto the polishing pad to aid in the 
polishing of the substrate to achieve a desired surface finish. Over time, the polishing 
process glazes the polishing pad and creates irregularities in the polishing pad surface 
that can adversely affect the substrate surface finish. The polishing pad surface is 
typically "conditioned" by scouring the polishing pad surface with an abrasive device 
known as a conditioning disk to deglaze and roughen the polishing pad surface. 
Periodically conditioning the pad maintains the pad surface at a consistent state of 
roughness to achieve consistent polishing uniformiry. 

One problem encountered in CMP is the generation of contaminants on the 
polishing pad surface during the polishing and conditioning procedures. These 
contaminants have a material adverse affect on the polishing process. For example, 
contaminants include (but are not limited to) abraded polishing pad material, dried 
slurry panicles, conditioning disk material and airborne contaminants. Adverse 
material effects include (but are not limited to) scratching of the substrate and 
embedding of the panicles in the polishing pad or substrate. It would be 
advantageous if the polishing apparatus cleaned the polishing pad to provide a 
substantially contaminant-free polishing pad. 

Another problem in CMP is that slurry is an expensive consumable. A CMP 
system may use more than two hundred milliliters of slurry per minute. In general, 
the substrate takes two to three minutes to polish. Thus, a CMP system can use up to 
a sixth of a gallon of slurry per substrate. The per substrate cost of CMP could be 
reduced considerably by reducing the amount of slurry used. In addition, where 
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excessive slurry is applied, the substrate can hydroplane over the surface of the 
polishing pad, thereby reducing the polishing rate. It would be advantageous if the 
CMP apparatus that reduced slurry consumption in the polishing process. 

Summary 

In one aspect, the invention is directed to an apparatus for use in a chemical 
mechanical polishing system. The apparatus has a housing positionable over a 
polishing pad and at least one nozzle covered by the housing to spray a cleaning fluid 
against the polishing pad. 

Implementations of the invention may include the following. The cleaning 
fluid may be deionized water, and may be sprayed by the nozzle under hydraulic 
pressure. The housing may extends toward the center of the polishing pad, and may 
be configured to be raised and lowered over a region of the polishing pad. A retainer 
may be joined to a lower surface of the housing, and may contact a surface of the 
polishing pad, e.g.. at a pressure less than about 5 psi. A first feed line may supply 
the cleaning fluid to the assembly, a second feed line may supply a solution of 
deionized water and an agent selected from the group consisting of a corrosion 
inhibitor, a cleaner, an oxidizer, a pH adjustor, a dilution fluid, and a surface wetting 
agent, and a third feed line may supply an abrasive solution. 

In another aspect, the invention is directed to a method of cleaning the surface 
of a polishing pad in a chemical mechanical polishing system. A cleaning fluid is 
directed from a cleaning assembly against a relishing pad that has residual 
contaminants, and the cleaning fluid is substantially contained within a housing of the 
cleaning assembly. 

Implementations of the invention may include the following features. The 
cleaning fluid may be deionized water, and droplets of the cleaning fluid may be 
produced by subjecting the deionized water to a hydraulic pressure, e.g., of less than 
about 60 psi, such as less than about 10 psi. 

In another aspect, the invention is directed to an apparatus for distributing 
slurry onto a polishing surface. The apparatus has a retainer having a lower surface in 
close proximity to the polishing surface and enclosing a region, and an outlet to 
distribute slurry to the enclosed region to form a reservoir of slurry in the enclosed 
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region. The slurry is distributed to a region not enclosed by the retainer by traveling 
between the polishing surface and the lower surface of the retainer. 

In another aspect, the invention is directed to a method of preparing the 
surface of a polishing pad in a chemical mechanical polishing system for polishing a 
substrate. In the method, a cleaning fluid impinges against the polishing pad having 
at least one of residual polishing slurry, contaminants and fluid, the cleaning fluid, 
residual polishing slurry, contaminants and fluid are substantially contained by means 
of a housing. The housing is lifted to expel at least a portion of the residual polishing 
slurry, contaminants and fluid from the polishing pad. A polishing slurry is applied to 
the polishing pad, and the polishing slurry is spread over the polishing pad with a 
lower surface of the housing. 

The present invention advantageously cleans the polishing pad 10 provide a 
substantially contaminant-free polishing pad. The invention also can apply a uniform 
layer of polishing slurry to the polishing pad to provide improved polishing and 
planarization of the substrate while minimizing/optimizing the amount of slurry used. 

Other features and advantages will become apparent from the following 
description, including the drawings and the claims. 
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Detailed Description 
Referring to Fig. 1, a chemicaJ mechanical polishing apparatus 10 includes 
three independently-operated polishing stations 14, a substrate transfer station 16, and 
a rotatable carousel 1 8 which choreographs the operation of four independently 
rotatable carrier heads 20. A similar polishing apparatus is discussed in U.S. Patent 
No. 5,738.574, the entirety of which is incorporated herein by reference. 

The carousel 1 8 has a support plate 42 with slots 44 through which drive 
shafts 46 for the carrier heads 20 extend The carrier heads 20 independently rotate 
and oscillate back-and -forth in the slots 44. The carrier heads 20 are rotated by the 
respective motors 48, which are normally hidden behind removable sidewalls 50 of 
the carousel 1 8. In operation, a substrate is transferred from the transfer station 1 6 to 
a carrier head 20. The carousel 1 8 then transfers the carrier head and substrate 
through a series of one or more polishing stations 14, and finally returns the substrate 
to the transfer station 1 6. 

Each polishing station 14 includes a rotatable platen 52 having secured thereto 
a polishing pad 54, The polishing station 14 optionally includes a pad conditioner 56 
mounted to a tabletop 57 of the polishing apparatus 10. Each pad conditioner 56 
includes a conditioner head 30, an arm 32, and a base 34 for positioning the 
conditioner head 30 over the surface of the polishing pad to be conditioned. Each 
polishing station 14 also includes a cup 36 containing a fluid for rinsing the 
conditioner head 30. 

Referring to Fig. 2, the polishing pad 54 is conditioned by the pad conditioner 
56 while the polishing pad 54 polishes a substrate 5 (shown in phantom) mounted on 
the carrier head 20. The conditioner head 30 sweeps across the polishing pad 54 with 
a motion that is synchronized with the motion of the carrier head 20 to avoid 
collision. Such synchronization may be controlled, for example, by a general purpose 
computer. For example, the carrier head 20 may be positioned in the center of the 
polishing pad 54 and the conditioner head 30 may be immersed in a rinsing fluid 
contained within the cup 36. During polishing, the cup 36 may pivot oui of the way, 
and the carrier head 20 and the conditioner head 30 may be swept back-and-forth 
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across the polishing pad 54 (e.g., between the positions shown in solid and phantom) 
as shown by arrows 28 and 38, respectively. 

Each polishing station 14 also includes a corresponding slurry delivery and 
cleaning arm assembly 60 mounted to the table top 57 by a support post 62. The arm 
assembly 60 serves two main purposes: to spread slurry over the surface of the pad in 
a thin layer, and lo remove residues and contaminants, such as residual slurry, dirt, 
dust, abraded substrate materia], abraded polishing pad material and other 
contaminants that would have a material adverse affect on the polishing process, from 
the polishing pad surface. The arm assembly 60 extends over the polishing pad from 
the pad edge to the pad center. The arm assembly 60 may be designed and 
configured to pivot about the support post 62 so as to sweep across over the surface of 
the polishing pad 54. Specifically, the motion of the arm assembly 60 may be 
synchronized with the motion of the carrier head 20 and the conditioner head 30 to 
avoid collisions therebetween. Alternately, if the carrier head does not move over the 
pad center, the arm assembly 60 can remain stationary during polishing. 

As shown in Figs. 2, 3 and 4 , the slurry dispensing/cleaning aim assembly 60 
includes an elongated housing 64 that extends from the platen edge to near the platen 
center. The housing 64 is supported by the support post 62, and has a recess with an 
opening on the side of the housing that faces the polishing pad 54. The volume 
between the polishing pad 54 and the housing 64 defines a chamber 66. The chamber 
66 contains the streams of cleaning fluid, and serves as a container for the slurry. 

To clean the polishing pad, a spray of cleaning fluid is directed from the arm 
assembly 60 onto the polishing pad surface. Specifically, a set of fluid dispensing 
nozzles 72 are located inside the chamber 66 to spray streams 76 of a cleaning fluid, 
such as deionized water, against the top surface of the polishing pad 54. ^SliBSS|rZ> 
'folrjMg pIesi^ 

The assembly may include 4-6 nozzles. The stream 76 from each nozzle 72 cleans 
and loosens residues and contaminants (such as residual liquid slurry, dust, dried 
slurry, abraded polishing pad material, abraded substrate, etc.) from the polishing pad 
54, particularly from any grooves or holes in the polishing pad 54. Such cleaning 
advantageously prepares the polishing pad 54 for polishing. The cleaning fluid is 
supplied to the nozzles by a feed line 80. Although illustrated as a passage through 



• ISDOCID: <JP2001 1 50345A_J_> 



(% 8) )01-150345 (P200 1- 



15058 



the housing 64, the feed line 80 could be implemented as tubing inside or outside the 
chamber 66. 

The nozzles 72 may be any conventional nozzle capable of atomizing the 
cleaning fluid. For example, each nozzle may be an airless nozzle in which the 
cleaning fluid is forced through a small orifice under hydraulic pressure, such as less 
than about 60 psi, e.g., about 10-60 psi. The nozzles may also be air-assisted nozzles 
in which the cleaning fluid is forced through a small orifice under pressure (such as 
60 psi) and the resultant fluid stream is further atomized and propelled by a 
compressed gas, such as compressed air. The compressed air may be pressurized, 
e.g., up to 10 psi, or about 5 psi. As such, the cleaning liquid may be sprayed at a rate 
in the range of about 02 to 1 .0 galJmin. The nozzles 72 may be constructed from a 
chemical and corrosion resistant material, such as a polyvinyldene fluoride (PVDF) 
thermoplastic. For example, each nozzle may be a KYNARdD Series Spray Nozzle, 
Model HW-KY. 

The assembly also includes a lower retainer 78 that projects downwardly from 
the housing 64, and can be lowered to contact the polishing pad 54. The housing 64 
and the retainer 78 may be a unitary body, or the retainer 78 may be secured (e.g., by 
an adhesive or by screws or bolts) to the housing 64. When the lower retainer 78 
contacts the polishing pad 54, it forms a dam to retain slurry and rinse water within a 
reservoir formed by the retainer and pad. The lower retainer 78 may contact the pad 
54 at pressure of about 1 psi. The retainer 78 and the housing 64 may be constructed 
from a chemically resistant and wear resistant material, such as a polyphenylsulfide 
(PPS), a polytetrafluoroethylene (PTFE) or DELRIK™. 

The arm assembly 60 is adapted to move up and down (i.e., to be raised and 
lowered with respect to the polishing pad 54) by a pneumatic or mechanical actuator 
70. The arm assembly 60 is lowered in contact with the polishing pad 54 to enclose 
the streams 76 of de ionized water and prevent the resulting waste materials (e.g., 
polishing slurry, residues, contaminants, waste water, etc.) from splashing and 
collecting on the landing on exterior surfaces of the polishing apparatus 1 0. These 
materials might otherwise form dried deposits which can flake off and land on the 
polishing pad 54 causing a defect in the substrate. The splashed liquids may also 
penetrate the interior workings of the polishing apparatus 1 0, causing corrosion and 
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other damage. When cleaning is completed, the arm assembly 60 may be raised to 
allow the contained liquid and residual materials to be ccntrifugally expelled from the 
polishing pad 54 as the pad rotales. Expelling the water, diluted slurry, residues and 
contaminants from the arm assembly 60 prevents the substrate from being polished 
with diluted slurry. 

The arm assembly 60 is also be used to distribute a polishing slurry to the 
polishing pad 54. A slurry delivery line 82 may connect one or more slurry outlets 84 
to a slurry source for the polishing slurry. As shown in Fig. 5, after the pad has been 
cleaned, assembly 60 is lowered so that the retainer 78 contacts the polishing pad 54. 
Then the polishing slurry is fed from the slurry delivery line 82 through the slurry 
outlets 84 so that it accumulates in a reservoir 86 contained by the retainer 78 and the 
housing 64. The polishing slurry in the reservoir then either seeps out between a thin 
gap between the retainer 78 and the polishing pad 54, or is carried beneath the lower 
retainer 78 by grooves or perforations in the polishing pad 54. In either case, this arm 
assembly 60 leaves a thin layer of slurry 88 on the polishing pad 54. The assembly 
housing 64 also prevents the polishing slurry from splattering and coating the exterior 
surfaces or penetrating the interior surfaces of the polishing apparatus 10. 

Referring to Figure 6, a method 100 performed with the arm assembly 60 
begins with a polishing operation when the assembly 60 is lowered into contact with 
the polishing pad 54 (step 102). The polishing slurry is directed through the slurry 
delivery line 82 to create the reservoir 86 of slurry on the polishing pad inside the 
housing 64 (step 104). The polishing proceeds for a period of time, such as about 15 
seconds to 2 minutes, during which the reservoir 86 can be periodically or 
intermittently refilled. Specifically, slurry can be supplied at a flow rate equal to or 
slightly greater than the consumption rate of the slurry for a given set of polishing 
parameters. For example, slurry may be dispensed through the slurry outlets 84 at a 
flow rate in the range of about 50 to 200 mP/min. A well-distributed and uniform thin 
layer of slurry is deposited the pad 54 by the wiping action of the retainer 78. By 
depositing a thin layer of slurry, excessive slurry usage can be greatly reduced. 

After polishing has been completed, the arm assembly 60 is lifted and the 
reniaining slurry is ccnirifugally expelled (step 106). During the cleaning operation, 
the arm assembly 60 is lowered back into contact with the rjolishing pad (step 108). 
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Then the cleaning fluid (e.g., deionized water) is forced through the nozzles to direct 
a spray of cleaning fluid onto the polishing pad 54 inside the housing 64 (step 1 10). 
The cleaning fluid may be sprayed at a rate of about 0.5 galVmin. The arm assembly 
60 may be held in a horizontal position, or it may be swept horizontally across a 
portion of the polishing pad 54 adjacent the region conditioned by the conditioner 
head 32. In the later application, the assembly 60 may pivot over a fixed area above 
the polishing pad 54. If the fixed area does not overlap the area swept by the 
conditioner arm 32 and head 30, there is no need for a process controller to control 
the movements of the assembly 60, the carrier head 20, and the pad conditioner 56. 
The cleaning mode is run for a period of time sufficient to suitably clean the pad in 
preparation for polishing a substrate, e.g., ten seconds. Once the cleaning operation is 
completed, the arm assembly 60 is lifted away from the polishing pad so that the 
waste water inside the housing 64 can be centrifugally expelled from the rotating 
polishing pad 54 (step 1 1 2). It is important for such fluids and materials to be 
removed from the pad to ensure that the pad is free of contaminants prior to polishing 
a substrate. 

Fig. 7 shows another embodiment of the slurry delivery/rinse arm assembly 
that includes dual slurry delivery lines. The first slurry delivery line 82' delivers a 
first slurry component to the polishing pad 54 via one or more of the slurry outlets 
W. A second slurry delivery line 90 delivers a second slurry component to the 
polishing pad via one or more outlets 92. The first and second slurry components are 
mixed together in the reservoir formed by the retainer 78. Both slurry delivery lines 
could deliver abrasive solutions. Alternately, the second slurry delivery line could be 
used to supply a chemical to control the polishing process, such as a corrosion 
inhibitor, an oxidizer, a dilution fluid, a pH adjustor, or a surface wetting agent. 

For example, in CMP applications to polish a tungsten film layer, the first 
slurry component may include a solution of ferric nitrate and additives, such as 
buffers. The second slurry component may include an abrasive solution, such as 
fumed or colloidal silica, or alumina. Chemical reactions take place between 
constituents of the first and second slurry components that may age the resultant 
mixture. Thus, the first and second slurry components are mixed just prior to being 
utilized as a polishing medium to polish the tungsten. 
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The lower surface of retainer 78 can be roughened, or an abrasive material can 
be coated on the lower surface of the retainer 78. When the arm assembly 60 is 
lowered into contact with the polishing pad 54. the abrasive lower surface of the 
retainer 78 roughens and dcglazes the polishing pad. Thus, the arm assembly 60 can 
be used to condition the polishing pad. In this implementation, the polishing 
apparatus 10 need not include a separate pad conditioner 56. 

The invention has been described with reference to various drawings, aspects 
and preferred embodiments. It is to be understood that the above descriptions are 
made by way of illustration, and that the invention may take other forms within the 
spirit of the structures and methods described herein. The invention includes 
variations and modifications thereof as defined in the claims attached hereto. 

4 Brief Dcsci ipi i cd of Dialogs 
Fig. 1 is a schematic exploded view of a chemical mechanical polishing 

system. 

Fig. 2 is a schematic top view of the CMP system of Fig. 1 showing a carrier 

head, a conditioning apparatus, and a cleaning and slurry distribution arm assembly- 
Fig. 3 is a cross-sectional view of the cleaning and slurry distribution 

assembly of Fig.2 taken along line 3-3.. 

Fig. 4 is a cross-sectional view of the cleaning and slurry distribution 

assembly of Fig. 2 taken along line 4-4. 

Fig. 5 is a cross-sectional view of the cleaning and slurry distribution 

assembly being used to distribute slurry on the polishing pad. 

Fig. 6 is a flow chart showing the process performed with the cleaning and 

slurry distribution assembly. 

Fig. 7 is a cross-sectional view of a cleaning and slurry distribution assembly 

that includes multiple slurry delivery lines. 
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I Abstract 

A cleaning and slurry distribution assembly for use in a chemical mechanical 
polishing apparatus. The cleaning assembly includes a plurality of nozzles for 
directing a cleaning fluid against a polishing pad. The cleaning assembly further 
includes a housing for containing residual droplets, slurry and contaminants. The 
slurry distribution assembly includes a ring for optimally distributing slurry on the 
polishing pad. 



2 Representative Drawing 



Fif. 2 
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